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The interaction between the presentation pattern (whole - partial) and the

level of information density (high / low) in electronic mental maps in the e-

learning environment and its impact on developing the skills of producing

digital electronic learning units, divergent thinking skills, and reducing the
cognitive burden of education technology students.

Prepared by:

Eman Otify Bayoumy

Associate Professor of Instructional Technology- Educational Technology Department
Faculty of Specific Education - Fayoum University

Abstract:

The aim of this research is to reveal the effect of the interaction between
the presentation pattern (total - partial) and the level of information density (high /
low) in electronic mental maps in the e-learning environment on the development
of each of: the skills of producing digital electronic learning units, the skills of
divergent thinking, and the reduction of cognitive burden educational technology
students. This required the use of the descriptive and experimental approaches.
The research sample consisted of (180) male and female students, who were
divided into four experimental groups. The first experimental group used the
overall mind maps style with high information density, the second experimental
group used the partial mind maps style with high information density, the third
experimental group used the overall mind maps style with low information density,
and the fourth experimental group used the partial mind maps style with low
information density. The achievement test was applied pre-applied to the research
groups, then each group was subjected to its own experimental treatment, then all

measurement tools were applied post-test, and the results revealed that partial
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mental maps with low information density led to the development of the cognitive
and performance aspects of the skills of producing digital electronic learning units
and reduced the load The results also revealed that the total mental maps with
high information density led to the development of divergent thinking skills among

students.

The research recommended that students should use the partial mind maps
style with low information density when it comes to developing the skills of
producing digital electronic learning units and reducing the cognitive load, while
the research recommended that students use the style of macro mind maps with

high information density when it comes to developing divergent thinking skills.

Keywords: electronic mental maps, overall electronic mental maps, partial
electronic mental maps, electronic learning environment, high
information density level, low information density level, skills of
producing electronic learning units, divergent thinking skills, reducing

cognitive load.

Yory il JaYamdl L o sSDAN g Gl alaal) yYs




el L ) 553 By ol Fgmas

Sl yd) dguili
14 ) gl all (Yl
il ) G il A M) il AN Aol i) aladiicd) dallad (Y4 V1) UL Lo daaa cpal) e aludy)
il g 47 A taa )ALy s yal) 1aad gad o dliall S8 Q\JL@AMQJ
AU s AN YN il () £ () 9) e bl
Sl colalal LdlS g Ui oSy glaia (309 aglall B da jila Baa g Aallad (Y4 1Y) daad) Ju5all de asal )
Aslaally Ja giall Jg¥) Ciual) 3padl s Aalad) J grall g Audail) i) Apals B
(V) 23 (0) Al ualelf Ty il Ulaa 433 o) Ay gl

éd.\.ﬁ‘ gl wgig\_wﬁéﬂ\hbﬂ\ a.,\*ﬁb:\-u\ :\_..\.‘.91.3' (YYD é.\.&lﬂ‘ g_b e (et A )
¢ Cilrdaly ) il g 45 Llaa o AN Gudladd) Cial) 1eadls g el ) Juaaiill g
AT Al oY aml)

B o Jell) (Y01 9) e cpall 3a Glay) cdaa] draaldl L daaa (G Gl g3 Jana and) )
Al b B mall gl g Ao gAY Aia M) ol AL & juaad) cilaalil)
Yo Ay il A (ol pla Aaala s Lueladaly Lypd il A8 pal) B 18] < lga
)

s Bl pouall cladaal ol Al Jeaaill g SladDU Acadlal) (Y4 ) A) Gea 2aal (s daa
Y B padel) Cialf Uaa ((Aypaii Al ) Lmalad) Ada pal) il Gy () yal)
o) g Al pde alil) aaad)

i) JAd) aladialy acad) Jaladl (Y01 0) a8 dane A (o Al ae dana ccila B (liaa ) daa)
S Lo lada/g oy 0 Silea] p3 ¢ g pmaal) Sl o L A g Al L) Aia )
YY) alaa oF aad) o) gl daala oy A

aladin) cild jall de Laia¥) Ci g oalra ilus) B 7 e ot malipg (Y2 Y) 15 815 aal
Guaoiall SEll) & jlga dpalig Jaaall Ao o i g 113 aldial) alail) cilia) i
(V) YA gl Aaaly L il 4uls Uaa a2 daadl gl

vy i35 gm0y Sl duduw ... ardsill bzglgiSy




ol Ui o €50 &y sumal) Fpna)

i g Al o cildaly ) G pa3 (A Salatiall (il Jada aladiad G (Y0 A) Qb e daal]
iy g 57 Alae Al i) Ada pal) 2aad oA Aslalal) Sl cadial) & jlgeall g
AN cakual b

u—nhac,auS‘ida}ud\J.&?hﬂ\gbeiﬁcJ&uﬁjﬁ@uﬁlﬁb& ,(h\i).\.,\@d\.\,cmi
pad ) atad LSS aganali g alaid) b o) ;A0 < jlga danid) Jod ciliialy )

(V)Y Aawaiial 4 g il Lufgall Unal)
UJQLAJ:SBL)CL&%Y\%ﬁ\ﬁﬂ*ﬁ@&cu@@hﬁhﬁw.(Y~\/\)éng,\AS\Jmmi
Ao A1) 4GNS catatl) L ol 585 bl (gt Apanliel) e yall L) ) jlgea Al

olen oY v v ) o Lacudiy g T il g ¢ (B I8 3 Anala

AL § o sobas <V cdiaudell Ailinbs W oy galadf (¥ o v £) CGIAe Ciu gy Laa)

o J L LuD g TN ( ) o 92

Loy

asball (5 giaally 45 9 S Adadl) Jai) Al (& e &l e pany AT (YVY) colaiy o s Al
A Ball) e gleall (5 pad) Jiaill g A pall Juaadl) o dual i3y alail) iy e
(8) o ol ale g Lo il (A Ly e Sils] p cpalal) L gl 9385 G s

£ 05 1B AR ¢ LAl il - s o puarlic apaailf (Yo v v) (B g Joo el aal Jis e
B9

S Aadatl) 530 8N el o (B A pall gl ) e Ale B (Y0 v £) Joadl aue daa) i
ot Aaala ol 30 A0S (5 pia g o g8 Ay pall g (558 Jpaanl)

j_m.d\Q,Uﬂ\ﬁ&cﬁﬂ\éﬁé\ﬁﬂ}’\gﬁé\#ﬁd\ﬁﬁs‘hgﬂuﬂ.“~\'k)gisuibmgaﬁe}i
abrid) LSy gdail g (5 ) oSl ) jlga Apai g il jldiall AUy LgiBde

T el Lo ol oSl 4 paal] Landf A ) B alad) 2 glial) GBI a1 Ay jua)
Y d AN

el bl g P g QLS Jlany) Jaad o Je Wl AT (Y41 0) page Sl b Al
ali) cilaa gy gdat il lgea dali e Ay i) A0S At Lug o 535 G
(8) YO cadaill Lin ol 3 & sl Amand)  antell Lin ol ST dlaa Asad )

Yory il JaYamdl L o sSDAN g Gl alaal) VYA




el L ) 553 By ol Fgmas

A0 3 Jas) pA) At il ugpaiAdeld (Y4 VYY) daad ) (uldy) ¢ ualie Gl gl e Sl
ol Arabany daleal) AUl 5 (gl il en gl Jpacantl (A L S
“ al)
- did) ale g Lo jill (B Ly jo Sl g (559 AN pndatl) Ba g plna 5 guda (o
SR Y ()Y g

Juibi st £ 14y il lgea Apalil Aall) Jlawa (8 Jailos o) ddaia galli o Agllad (Y4 ) +) Laaa Al
.Sﬁm\&ugs;‘/\}u&#ﬁ#&@haﬁJeujj\

A8US (5 giia g aadiii Jaail 43 LA <l i) (Y41 9) ol dana daaa LT (Guin 3158 daa] B
I AT ) Jlgay A mal) Jrandl) o g A<y Aia M) Jai) Adly cila glaal)
c@ﬂ/@ﬂ/@&@cﬁhﬂ\%ﬁjﬁgﬂ6&@4&9\&\&\@@3
AY 08 Bl (e 5l ((Y) asadl (V) Alaal) radd) IS daaly

Sy LgaLdla g daia gl Cila g gl (B jualind) ABUS cpy A8Vl (Y + 4 0) (5 plad) dpand) 2 Bl
A0S« _pilaale Ul g Ao jaall Jod La JUik] s Al asaliall 5 sl i aY)
WOl daaly gy 1)

A 30 Jail A el il Ade B (Y17 Auie daaa dasal (sl daaa Al ¢ laa a5
GO (st e diall Jaa i) jlgea g Al ) asalial) Aali b o gil) alaid) g
Nog coudil) dle g Lo il B e Cila] pd (3 s Ada giall Ala pal)

4 g dpanlit gral g ppacall <l jlga dali A (9 8] i @B ga Adeld (Y01 F) Jul ST (el
Ao doaaladl Ay il A0S ¢ pfcuale Al s o8 iy L of 5383 alza gl

bl Juaall b A g Ky Aia ) o) Al ) il Agle @ (Y4 )T G puladl) Glay)
Asalel) L 1aalf | Javiaal) g (lasal) Clibaca ) j8a gad olaiVl g (5 jlgall (5 ghuall g

i o Aol g el Sl

- i35 gm0y Sl duduw ... ardsill bzglgiSy




ol Ui o €50 &y sumal) Fpna)

ot el L indg gt Ul Sa aa GLE] gad (Y0 0) G —as A e 2y %
BALAN )3 B ALY ¢ ally culiac ¥/ LS Loudify (pu il ccuridiial) pSiilf Luaiiy
il g dsludall

Apall (B Coacdiiall ) ciliadi) i) Glany aladialy Gug padll Adeld (Y44 ¥) Ol e dil) a3y S
4 ) A i) Bala g Cpgilalad) g Agalas ) Alda yal) culdyali olaf il giia
couad (e Aol (513Y) 2 sgda £ g B adlal malia - e a1 ealall jaigal)
33 ol (G b g praliall 4y sl Laantf

BALAN 13 cuta (o Cluald g 8 Cllg s till Suts (G gad (Y0 0 V) O a8 A ae S
Jlastt

sl g il B AN s a3 ) ¢ Laled) G il Gk (Y s v) ALad) 3 gana (S e (B g0

AL B jpall Nzl Ciallg aleil] g pu utill Jul : Ay pliTg pSEL JbS (Y0 0 A ) paadl de il
Ll

AN 13 tolas ¢ pSdil O jlga pu 7 (Y0 0 3) Bila daaf Cidga

Sl alle 13 ALY auleilf St Lus ol i dsad uff aleillf Cftag (Y41 )) il L dana Cppasn

[ Sl Apad )l Aia d as) JAd) G o bl G e (Y0 ¥ ) hlad) le daaa 2l Goa
gl (Jand ase / Jand) A ral) sl g dpdal Y J gpuadll diy B (A
%Mdﬂgj}d‘“éd‘uhﬁjgjﬂ‘dﬁ)éﬁﬂbw‘w&p o 9
RERK Jgj.'\S‘ ¢ ‘£ ‘YH@ cﬁh&.ﬂ/%ﬂm@ﬂf‘i'ﬁaﬂcew‘ eﬂﬁ‘

Gl laial) (ua jad 94’343.“;.43‘ a_).'ﬂ:m H\JA'J\ e\é&ﬁ.u\ Q\j}n .(Y . \V) L.‘SNY‘ A Oy
PM/M‘%AMQMUMM\#%JUA%M\&)AU

) alaa oV sl Luadil g 4 g 1l

Sl alle 13 ARl | auleilf St Lus ol sad ulf aleillf Cltag (Y41 )) il L dana Cppass

Yory il JaYamdl L o sSDAN g Gl alaal) V¥




el L ) 553 By ol Fgmas

i (st Lgmal Ay diliall CLUESY) g 4ad ) dpantail culaa gl (Y + 0 1) Joulad) e daaa G
Al adl ) (o i) | el saifeall Al SN Ada yally Ao Laia) il Al
sl gl i godad = gty (G LI A Aals Loy pil) Ll g ) (§ ok g e L)
daaly oy 1) A0S Lpallel] g Lulsal) Cftaicuad) £ pis 8 | ot o) o glly Ly il
IR

Smaail] Apaii b Ay g sy) i 2l Jai) pid) aladind Aled (Y41 9) samd) oy daal olia
Laa, e dlaley Ao giall Ada jall clalda ot cildaly ) adad gt Amdlal) g
) ¢y g ¢ i el Analad) s ocud 2l g 4 g oLl i) bt Luadlew) dealad
Y)Y Ladl il jall g alat)

& gl aanali g A g Y ol JLERYY Mas ) Gl g Apalil ala Cilan g fagiaa (V) Y) Jald s Glis
8 gl ia 4 i85 060 Ay g5 guaial) daalag Ay sl A QU gl ALY
Bogatall dsala Ayl A

il Aol Jruaas b A &) Jad) JA0) Aasi) i) aladiiad 30 (Y01 Y) F)sa i e Gudia
a_u:n‘?ﬁ;\da‘gw\wjé.d\gje#\\gaie@&leﬁ)gije‘gﬂ\Sdugieum\
O (il ) ladl) daaly cbadad) cibiad all 4408 ¢ pricale Al (AyLalh

e Apardail) gma) ) avanat 5 jlgea Aadil ] o adld mall (Y0 ) 4) (Al Gleddas 4 e AA
Coslaatd (338 (Aradlaay) Aaalad) el yil) AS « piiale Aoy b ol 3SH (alaa

aﬁhﬁ\hﬁiﬂ\g'cﬁ&_ﬁ‘,ﬁ.('h\V)mwwﬂ\mg&uﬂ_n.nwu.ih.m.a.ﬂ&
L 5l 585 U (gt (o jmal) sl kil g Jauantl) dpali (B o 20 g A g Sy
V) VY Olsta daaly el il IS (Lo Lain /g g 7 Ciles] ¢ palacil)

ASEL) el g3 gand S e s ¢ pSdiff g ale il g FLatll (¥ 4V ¥) M) gl Al (Cilane B9

o 3agadl ymlaa o Aailil) Jaila ol Basaia dpaniail) 5 graasl) gal g o ghai ddeld (Y44 9) daaf Ldy
BSogaial) daaly o/ giS0 lay cpaly ) Sk 5 dralal) asalial) dali

vy i35 gm0y Sl duduw ... ardsill bzglgiSy




ol Ui o €50 &y sumal) Fpna)

S0l a8 gl Lia gl 63 e Aailll) alaid) Ay avanal & CDEAY) A1 (Y41 9) Lo (s sdaa L
A ) alaid) cilaa g L) ) jlgea doadi o A5 Sty Aad) Jas) A aladiuly
&‘\~Vc..a‘SJWQQﬂIML@‘@ﬂ\Q&QMt&M\ngﬂhgﬂ

YN8 Gia (¥

https://www.new-educ.com/theories-) Al 4 i) salail) iy a3 (Y4 ) €) ) il 2

.(dapprentissage-le-constructivisme

A b (Al - A5l 4 g sty Aiadl) Jai) Al Jaad Gy JoU) (Y ¢ 1 A) 2 gamall 28 o) ) Ly
(adiiall / o jall) cila glrall 8 jral) Jofiaill LS (g gl g (o 9 ASIY) alaid)
O (500 Lld alaialf anlesl) &) jlgea g alecilly BLESAY) 5 Jraaadl) Apali o o i
29580 ((£) £ «(YA) g el L ol g1 & jiaal] pandf caplatl) a5l 5iS3
YOVA

Aaiid o 5 b g A ol il i) o il el sl (Y41 V) gibgd) e Glasa e
s jal) cilalaa 53t Liial) B 1Y) il jlgea g Apanail) gea) o) anamuati 3 jlga
il Al AS Apallal) Apadlu) o glad) Anals ¢ o/ 08 Ul s 33 Y (B Al
O las cLiladl

VE Y Y daaladl G ot ABLY ity ABNe g o pall squall (Y0 V1) Crun Ao (liaa
s Lo lainl g 4 g 4 Sla] ja

A0 30 Jai) A g iRl Jai) & ) iy Ui g o glall a0t Aleld (Y4 ) £) el daaf ey
Cial) Cliali s Jhal) clale Ghanyg g alail) A pliy g Juandl) Aali 8 4 )
Aot g 1 glell A NS A Lal) Leals Adas lgley Umans cilBlaal) (00) Gudlad)
(M)

il g Apall B Condiiall Sl Cilai) i) Ao adl® el ddeld (Y4 4 4) andial) 3o daaf oy
Sp |l dlae Aoy as) Ada yall Aeads sad Jial) cilile (any g Aoy SN ALK
(88) ) (ddeay

Aoag V) AiCall (3 ALA ¢ auleil Lia ofiCT (13 97T) Jaaa el al)

Yory il JaYamdl L o sSDAN g Gl alaal) VrY



https://www.new-educ.com/theories-dapprentissage-le-constructivisme
https://www.new-educ.com/theories-dapprentissage-le-constructivisme

el L ) 553 By ol Fgmas

cudilal) S8l g Apali o ddigl G jad B S Jaif )& aladia) (Y1 0) s glia by S5
s 9l A i) LSt Lsalel) Lbaalf Ayalas ) Ada, pall Lradli g0 ) A1 3LAS) g

(V) Bl Ay <t

Lol g pdill Epaald) QU ha 23 A LAl c;,ﬁﬂ.//;@ﬁ.f/wéﬁ.a,(\’ ) §) adlad) e iy
M\E\J&j%ﬂ'ﬁd\ﬂ\Qlﬂ*ﬁbﬁu\&é@@nﬁﬁ@hﬁ_(\“\V)o@hwﬁdpcm

Laa gy i) Al pal) GO cilpaly ) (B (5 ] Sl g Jruaadl) dpali o
AY VY Al s (Jo s 3l (YY) aaall a3 Aaals ¢ Lol Luts

Apaii B dadaliall Ciliudaly 1) (g 35 (B (u gSaall G gliall Julll) aladia) (Y4 Y A) Bagn Gpes Asalas
peh il (ot ila glaal) St il ginna g irdlial) il @l g
P YVAY Y)Y oS Anals ¢ gl Lhaalf (g daalayy ciladaly )

poaal) yadd g Jouaail) dali 8 A g ) Cilaiial) aladin) Aleld (Y4 ) V) Ciuigy 2asa i
alril) cullad g Adidait) eLpanl) 8 A ) id) COICEAY Jal cialiaall B aall
Ll gtlf L taall Ao grad) Ay o) A Slaally 4 3N Atds jalf cilatlda gat Aliadal)
59 (8Y) p (V) & sl Sgaull

a3 08 g Y arleil) A laa Apardatl) A g S Apia X ai) ;A1) (Y4 4 1) G310 L dmd) dad)
byl )l (PR LT YUY P ¥ égt_)j )

https://goo.gl/MmGIjQ

5 L i g Ao g ity Auia &) Jad) A aladia L) i) asana (Y4 ) Y) @510 L dmd) )
M Al Jadald ) ha B Lo lagy) sEll) C g (lamy g el Al Jaaail] dpal

A L o it Ly o) Leraad) « Y ulall Cpaaleal) iUl
Ly i) il jlaal) 8 Apanlaril) dorad )1 LIS e gl pladii) (Y0 ) £) 59—l Alg—ns
(Craa ) Ae Cuyo ) g B ymsal) Amala Ay Al A0S B pail) A sl

UM Aaaiiol 4y gy il L gal) Uaall

- i35 gm0y Sl duduw ... ardsill bzglgiSy




ol Ui o €50 &y sumal) Fpna)

Jﬁm‘wéﬁjﬂ‘g\uﬁﬂ\bﬂg\e\m‘w@_( Y~\'l)g.AQA.J\L.ﬂ_u£g§LAJ\
s Llas olial) o $lA) G Chal) oDls gl sl jall Jraaall] g (S 1Y)

((TY) ¢ dagaad daalay <ol
3\.1;4‘LAJJS\JAH@Q;J\HAM\U@&uﬁgéhmxmuj\@b&,(v.H)wmi slda
s Anala (L pallg bp) pill 4 paal) dirantf Ay ji AIS (4D mall g e A1)

.(\YQ) ¢ ad

‘SJM."&S\ Al c@ﬂ/J&Y/ﬁ@H[d@ﬁwfﬁbwjMﬂ/%ﬂh(*~ \'1) d\g\g}\dﬁﬁ&&
LAl g G aill Ay jal) A gannal)

S il giaa Apali b 4ad ) alail) cifan g aladiuly o gladl (e jad AT (Y0 VY) jas daaa auale
s giall AU Ciall CBUa g0 agdad) adei e 5 a8l A g Asalad) 48 pall
(VYO )Y cusSh) Analy «Lygr il Uaall

sliall 3 AN « £l y el alle | ALl £ pal) alell] (Y« V) Goaad (3310 & Baal) 1
Lol pddll

— A 3 Jail AN aladiialy s siaal) e el G JelN (Y0 Y ) e lea) daaa gyl ae
(B (A alaill LAY (5 ghena g Aplaad) alail) A A A0ad )l "Apaalial) Jail Ad)
(L) ) ) g Apalip A g S Cilal¥) ) Jhaa avanal il jlga cbus)
daaly s e laln/g 4y g o Sl pplaill Lo o) 935 dadiy (ppalral) Gkl gt
(M) Yo g AN LS (o gla

Aladiady gl Ao il abaid) iy asaal 8 CSEAY) A (Y0 1)) dpaad) e At Sl e
GQ‘JM‘HM‘%JS#JJLUAG‘SJMM‘ Claa g £ glasa
by g liall 8 cilewd] o oy 531 A0S QU (gt Baaaial) Jaila o) cilsaa
LVTY) cpmadll @k GAML“JAAAS‘ dmant) ¢t

i) A0 aladiad (Y0 VA) Cmal (b Gaa e flaa Gn Laaa £l (i daaf LAY Lo
(L o 0 A0S 0 ) Al iy ) A 23 ) A

e (ol gl gl daals

Yory il JaYamdl L o sSDAN g Gl alaal) Ve e




el L ) 553 By ol Fgmas

Apaii B A g sty Aia A Jai Ad) Al il aladied el (Y4 Y A) il gyl dala i pal) o3l
4;53‘&_.3:\.\9\‘1‘ KJAJAJ‘MGJJ gj}.d\ f-h.ui\ u'éﬁij ‘5),\93\ d‘ﬂ.ﬁu\ﬂ Q‘JL@.A
JOVA gl (V) g o(8) B (YY) p cUaik Araly Lyl

A5 g sy A A Jas) a0 Jaad AT (Y2 VA Jatad) ABA ) e g LA (lanbs ¢ daa o Ao
Ala jall a0 Y clal) Balea (0 (5 jgal) £08Y) (8 Jraatll Lo
ol Ealt Ly o) Ly pal) i) g Ay g3 1) 2 glall A gal) Adaval) cAdan gial)
.\~& ‘MU

o Aalal) asalial) Apali 8 A g Sy A 2l Jail &) aladiad S (Y0 VA) g and) s daaa e
Ladil] g aled) Crault Ly o) s pad) Adavs gial) Ada yal) iUl condal) 3la
.\h JM‘SM/

L Baa g (it b g i) o) Jadade doad) yid Aol (Y4 ) 0) Bl e el
@UM&\M\H.EE\Jé)@\)ﬁﬁﬂ\&\)ijdﬁ\ﬂ\m@M\

(VM) 8 Duadedf Lo ilf dlaa g alasY) JgY) Ciuall dadls
u@#@@(%ﬂ/@)h‘j‘%w‘dw.(*h\*)@JJJM]WWJJ&
Lalal) J gorall g Ailiassl) aualial) dali B o A1 g 45 g Sty Aia ) Jai) Al e
L 4 €01 &y pucaal) L] Ay i) Al yally o lpassl) aldad iy srua (g 53 dUall

RERR dﬁﬁ!g\'&c*"@&ﬁ&.ﬂ/

Aaii Ao A g sty A M) Jai) A3 Jayl g ) ABUS CODEAS 51 (Y0 YY) 3 e Jujadl Ae daaa dlas
Olh (e dde gl Jailea gl Badntia i ganalll gral s L] g aanali <) jlga g Junaail)
gV eos Y daaly (Lol LudS Alaa adal) Lin gl giS

Guaoiall SEll) & jlga il 8 SCAMER _salSa 43l il ded (Y4 Y A) s glaia daaa dlas
palel) Ty i) Aaa Agalacy) Ada jall bl g0 a gdal) Bala B alad) JLAd)

(O

‘ye i35 gm0y Sl duduw ... ardsill bzglgiSy




ol Ui o €50 &y sumal) Fpna)

o Janill g o plalall S8l 3 jlga dpaiil Aa M) Jail A) i g (Y4 V) sagud (e Jaaa BAE
B ygdia yb piaale Al o b)) Cinal) cildlla s ot Laa ol gisil)
RS ‘Z\#M}’\aulel\

B AR Sygatly il Y ) (Gpihll) a g Y arell] (Y00 R) il A o )
sl alle

& Aol A5 (a8 Asad ) alail) Cilaa g aladiiad Aleld (Y41 0) ulad) deaf cuiy dakid
L Analy ¢ 0l s Al ¢zl ) Adyaay S g Y csal) il Juaas
(YY) ¥

,@jﬂbﬂdﬂeﬂ\jé ﬁﬁm\cij/ﬂ/iﬂjiﬂ/ﬁdfdﬁt(\“\‘f) C&ﬁ‘g&i&-ﬁk‘é
COCEAll Loy Jad) ) Al it gabipe S (Y0 ))) Lie QA Ll calge gal dasa JU b
GAN (A ) ) Ciall cildUa (e Adie g e Sl AR Agail

(V) VY emoaad Anala Ao ) AS ¢ Lucadil] g Ly g s o plal) s
A0a 3 Aoy A ananal ) jlga Al (b o pat el 81 (Y0 VA) Agaaall i) e iy Ay b
L il il plf Luadlwsy) Lralad) dtas capaidl) daaly Dlda (ot 408 )

Yo YV g e cduwdily
w‘)\d.d\uiu_'t‘g‘)m\g\ M\?\M\FMUM\ <ala lad) _(hh)uﬂaw‘éw\&é
.(Ys\) daml) ¢ (Y '1) alaal) s&ju.f&.ale%.ac@djﬂ %ﬂm‘

Seanill Ao g i) conl) JS& dansil i aladicdy agladl Gy (Y41 ) dasa o3 ae day <
Ll Aaa A ai) s jal) 1eadl gl Coniiall g el pSil) <) jlga dzalig
(V)Y Duaded

Laa i g clacial) (38 5 cila glaall dqdles Jalail (e JaaiS adaid) Cudbaad Cpm 4BMa) (¥4 ) +) daaa i
,&&J&el@&uw\&s

Yory bl — Ja¥aml) o ¢DAN g Gl alaal) V¥




el L ) 553 By ol Fgmas

porall padi g Joandl) dpaii 8 Ay g i) Aiadl) Jai) JAN) Adeld (Y41 V) ol A Jond 0l
LIS oo pll) Lo jllf ¥l o & pal) dlaa canlatl) L o 935 G (gl (8 jaal)
VY ¥ ) daaly cdge i) Ay 3

Al il ) g )5 A ALEa) Ja o adlll) = gidal) JRal) aladicd (YoVF) gl daaa jale
(ALY Gudlad) Ciual) 3aadli sl JSal) Cilile sy g candial) il ¢ jlga
(W)Y Vbl W Sl 5 e

Jelil) blail g grad) Ao daild L0ad ) atad cilda g asanal (Y41 0) Jmiall de Jalaall gl daaa
Ay gl At yal) DUl A Sulaiy) ARl ) lgoa Al Yy o) il Buat
Sgaial) daala Ay il A pieale Ay

alail) BeliS o Ay g ily) cuisl) B ARIAN Jay) g 1) <l pdia AT (Y0 ) Y) dgana Judadl ae il daaa
Aaaly Ao A A0S (5 pdiin ol piiaiale Uy candail) Lin o1 535 3 g
Ll

LSl g alail) sl o (s et o Aaild Aad) il arana i (Y0 VY) gy 8 2ana
el Ada ja alea oot Apad ) alaid) Cilaa g i 6 ) jlga Apaill e LaliaY)
Bogaiall daaly A Al ANS (5 pdide ol preaale Ala g i i)

Lai) At g cuandiall S8l o add) Ao daild A ji8a Baa g aladiad S (Y4 11) deaa £3la daaa
Sl g o7 s (A gD Al sl O (g0 udaly ) ) ) g Al Ain )

A 3l YNt giSh (YY) £ (VD) g bl
QM\M\Q%\P\M&GVQ@CJ&@U&%G (Y VY Alad ardal) 0 dana
o g il Al ) A pall Leadl (503 mdaly ) Jual g3 ) jlga Apal

.(“')"i ewﬁiﬁ/?bj‘ggﬂ/
ALY (Vo ¢ (ailcy gl I 88 2 fs¥) £ jad)) g SSIY) aell] jdlaa (Y41 0) Gusad Axhae daaa
LUl il g ds bl Glaad) la:

Al 1 4580 15 ALY Va « aideD Lin pfolST il e (¥ ¢+ ¥) Qusad ke tans
Sladl pla o3 AR ¢ axledlf Q@ﬂj&'&gﬂﬂ/dﬂ/}@ﬂ/ﬂ. H")w.aiz\:sks daaa

Lry i35 gm0y Sl duduw ... ardsill bzglgiSy




ol Ui o €50 &y sumal) Fpna)

S gt by ) ) Aali B A d) Jad) A) aladi) Agleld (Y4 1Y) Luth dasa aMe daaa
¢ iladaly 4l iy g o5 e ¢ pfimsalal) Al y (s (Fldin Cinny Agalae ) A sal)
AN £ 5l (o) e uabad) Alaal)

Cdla ) B alaall A8US g ac Al) (5 g Cp A8V S5 (Y4 1Y) dgadl e AR a4 e 3 gana
dladdial) g dadi pall B liall (5 93 dpadlil) 501 alail) 3oLES & Cugll e 40 all
Lol drala ol 1 A4S <o) g8 Ly Al ae ) Ala jally

dlihiL;.ﬂa_’ﬁg\&M\M@Cﬂhﬁahﬁb«g@ﬁﬁ@bﬁ(?~~'l) ¢ 9udal) daaa 3 gana
daala A o il il al) dgra ¢4 pidile o pileaale Al g pala ) dda ya
Baldll

Lalad) i giuall o glad) <l ) 8 o giaa Judad (Y0 V1) (Aslgma daal 0 (onn s i) 3 gan 0 (39 0
Lgrails Ly i) Luls Alaa Coiiial) SELl) &) jlgea 5 g (B Al ai) Ada jall
WAL

Al edldall Ja Ao 5 a8l Al b condiall Sl cibadi) il S8 (Y0 0 A) adl desa i je
olianil) cily il Alida Ay s pal) Ml 5 Cludaly ) gad ol g
by b il g i oy pural] paad) el ) iy g 5 Adaa

Al 435 g SSIV) Ay gl Auia A Jad) A iy Jualil) aladiind Adeld (Y41 V) AL dasa dala i e
sLiY) (o shalia 30adll) g0l Lmdlall g Ll &Sl < jlgag agladl & Sl
Yoalaa oA sl Lualelf Ly il 4 paalf dlaall il iy) Ada yally BLEL o jia

Lia o i A Laa Apad ) alaid) il g e gha (Y0 0 V) Jmiadl e Gl (lla Cia g Jiliaa
(V) VY igang bl s A, anted

5 Sl &y ) plaSiaily L g iStY) Luia il Loif piN Ludeld (Y + 1 1) slad) idala 4Sdl dlaiae
oy 2 A0S Loy gial) | U Chall S ot ) S Y g £ Ly bl Sdla fuuand

Asa\dl) daala

Yory il JaYamdl L o sSDAN g Gl alaal) V¥ A




alaill L o) iS04y jumal) dpmanll
(B9 patlia Jawanl daii 8 43 g SIY) Aia M) Jai) Ad) dadi) i) dpleld (Y41 9) (5 i 3 gasa Jlia
daaly ¢ Lol 4uls Alaa Aadiial) & jlail) 58 dujaall QDb s Alal) (51, 6%

JEtvg Caads (e

. PP I\ [ Y-y B pall A Jgaad) (Yo VA) 5 I ala
c U g - - ( .

https://www.albayan.ae/opinions/articles/2018-05-07-1.3257590

- Apagtacil) A g Ky A 2l Jail AN Cp gz Seall cgbad aladiia LU (Y41 1) G Laaa e
)Y (5 giuay ) ) guaill g smaSELl Cilail i)y odai o (el G el
&m]djﬂ/gald/ﬂ}d/ clatdalt a_“&&.ﬂ\ Gl palll &l lgea larad (g jlgeal)
Ao AN IS « (el g¥) Sl deliva o pad) b gy Ll o) Siitnl) (O geits
Bl and ¥ VT G YE LAY G oG gead) BB daalay cdpialy )

A jal) Al gl jaliall g jSaal) (g LEAY) oL 4SS § A jmall paal) (Y0 ) +) Cpun puila (5364

kg daala Ay il A4S ¢ o/ 0260 Alay y cAgalas )

Al SSAY 13 13 jalal Lo Ll adeil s (Y0 ) £) male A J
(@Mihﬁbﬂ\/cﬂ.}é\ﬁ‘gﬁ\}\)wﬂ\ 53M!ﬁﬁ0ﬁd$ﬁﬁi,(Y~Y\)miWJM¢M
e andail) Sty i g Al B o i g (Jibeall / ainall) 8 aall coglud) g
caleil) Lis ol i€l 4y paal) Laand) e i) A Al SIS (V) ulal) alra U

.Y~Y\ﬁugc(\)8c(r\)@
Basaial) Jasloa glly 33 3aadl A M) Jail &) Aasi) il S (Y41 0) duja aBIS Ju () gie daaa Al
‘J.A\SJS,\MCJ\Qﬁcm%J\}\y%yaﬂ\ﬁAjuSﬁw&\ ;Eﬁiﬁ#gé

(8) 8 (YY) o Al aghal) ¢ Ll deala dlae

Lland) @l jlgall g comiiial) i) Apalil o sail) Adad) Jaaal) (Y4 V) Gal) als asal) 2o dlgS
8)Y e uadelf Lo il Uaa Agalae ) Al pal) 1Dl 54 aglall b

‘ra i35 gm0y Sl duduw ... ardsill bzglgiSy




ol Ui o €50 &y sumal) Fpna)

Jai) HAY (e caglad s Jeldsh i (Y VA (Bgwdl) At ) cpall #3a sldy ¢ (3, dana (3, slia
Aali 8 (Aadia - 38 ) (B mall sl g (S - i) A g ASIY) Aialdl)
Aoy N Lo ol 9 2y i) SIS Latad bl Gidls gl L jall g (5 9dl) Juaanil)
YO Ly il Lin ol ST Lyl Lmand) 1 gy g S o

(o Aol g ASIY) Apandail) il gaall o daild A jia Ayl i) Aleld (Y4 17) g3 galadl daea A
Ay gad dslaial) & jlgall g cuadilal) g4l wu_b plosansl) A
L sl o glad) Al (g A ) Ay i) AIS Aaldl) Ay ) il (gt plsasdl
(1) gl -aualll daaly «Luudilg

A g3 « oy il g gl ) 6 Luauleil) Saseial) Lol gl) Lun ofgiST (Y0 V) (5 mdadl Laa) alia
ralad) Qi) jha A ) il ey

il g ) il glasa Jo e.\@d.nb.nj\ daadia g gasasS mald s gl (Yo o V) Golal) 1o audal) ae alda
Uy ¢ i gpasl) Blal (5 jlgal) 21381 g Jrnmall o o i uld g Apalal] 48 jaiial)
O ol Aaala oA N A4S <5 gediio o piicale
S iy g i) o gelad) Lhaa ) gl Aaaly Ay ) A0S, plalia¥) g Adldl) L
(TY)E:

2 Janill (s gina ad ) A Cadial) aladi cilad) fiw) SE) ddeld (Vo0 4) o ) ae Jilg
o il p ¢ (AN 2l ) il 3aadli sl Jiad) cilile ang Al g cilaly )
ol (G b g b Liad)

Aali 8 e gl e A g S Apia 1) Jai) i) At i Adeld (Y41 1) i) Glaa A
st Llaa Ag) i) A pal) il o o gladl Bala (B (5 ) Sl ) jlga

LNV emd) ¢ uadil] g 4y g0 430

Yory il JaYamdl L o sSDAN g Gl alaal) Ve




el L ) 553 By ol Fgmas

bt al iy S i) abeid) Ay B Je U i) il (Y41 0) il o 3 g—ana sl

GO oot Lgaliil g Asad ) alaid) Cilas g ananas &l jlga 4l o il g ¥ cugll
B gatall deala A Al A0S ¢ pieale Al Aoy 53l AISH Lilad) clad al)

A il g il g el pall ad ol s 0Ny ¢ LS T ST muaal cdiS (Y0 0 N) glaad) gl G
Oles cSM\ BIK| A ‘@;MJ/MUM/QWW/-(V 0 \Y’) ‘;Aw\ RV duj,j
:Aia¥) gl sall oGl

Afaf, M. Aljaser (2017). The Effectiveness of Electronic Mind
Maps in Developing Academic Achievement and the
Attitude towards Learning English among Primary School

Students. International Education Studies; Vol. 10, No. 12.

Allen, C. G. (2011). The effects of visual complexity on cognitive load as
influenced by field dependency and spatial ability (Doctoral

dissertation, New York University).

Al-Omari, A. A. H., & Al-Dhoon, B. A. (2020). The Impact of E-Mind Mapping
Strategy and Learning Styles on the Achievement of the
Tenth-Grade Students in Biology. Universal Journal of
Educational ~ Research,  8(12), 6429-6438. DOI:
10.13189/ujer.2020.081208.

Andrea, L. (2013).Mind mapping strategies for teachers. (Online).
Available: http://www.teachthought.com/?s=f (Retrieved
September, 2014).

Ve i35 gm0y Sl duduw ... ardsill bzglgiSy




el L 1 € &yl g

Al-Swalha, A. S. (2021). The Impact of E-mind Mapping Strategy on the
Academic Achievement of Jordanian 9th Grade Students
in Citizenship and Civic Education Course. International
Journal of Higher Education, 10(3), 1-11,
D0i:10.5430/ijhe.v10n3.

Atmono, D., Rahmatullah, M., & Sarinang, F. F. (2021). The Impact of
Electronic Mind Map as Part of Learning. In The 2nd
International Conference on Social Sciences Education, 53-

56, retrieved from: https://www.atlantis-

press.com/proceedings/icsse-20/125953082.

Awati, J. S., Desai, S. S., & Tope, S. (2020). Mind Mapping: An Effective
Teaching Learning Evaluation Tool in Engineering
Education.  Journal  of  Engineering  Education
Transformations, 33, retrieved from:
http://www.journaleet.org/index.php/jeet/article/view/1500

71/104706.

Barkley, E. (2010). Student Engagement Techniques: A Handbook for College

Facultym Jossey-Bass San Francisco.

Bruning, R, Horn C.A & Pvtlikzilig, L, M.2003: Web Based learning:

what dowe know? Where do we go Green wich, CT:

Information Age publishing, 54.

Buzan, T.(2014).Taking notes with mind maps. (On- line).
Available:http://www.buzanworld.com (Retrieved October,

2014).

Yory il JaYamdl L o sSDAN g Gl alaal) Vv



https://www.atlantis-press.com/proceedings/icsse-20/125953082
https://www.atlantis-press.com/proceedings/icsse-20/125953082
http://www.journaleet.org/index.php/jeet/article/view/150071/104706
http://www.journaleet.org/index.php/jeet/article/view/150071/104706

el L ) 553 By ol Fgmas

Cardellichio, T. & Field, W. (1997): ""Seven Strategies That Encourage Neural
Branching *. How Children Learn: Feature Articles,

Educational Leadership; Vol. 54, No. 6, March.

Cheon, J., & Grant, M. M. (2012). The effects of metaphorical interface on
germane cognitive load in web-based instruction.

Educational Technology Research and Development, 60(3).

Chipperfield, B. (2006). Cognitive Load Theory and Instructional Design
Saskatoon. Saskatchewan, Canada: University of

Saskatchewan (USASK).

Chuck, F. (2012).Valuable types of visual maps.(On-line).Available:
http://mindmappingsoftwareblog.com/6-valuable-types-of-
visual-maps/

(Retrievea October, (2014).

Coskun, H. (2005): “Cognitive Stimulation with Convergent and Divergent
Thinking Exercises in Brain Writing: Incubation, Sequence

Priming and Group Context”, Small Group Research, 36
(4).
Currie, Q. T. (2008). Animation as reality: factors impacting cognitive load in

studio-based E-learning (Doctoral dissertation, Capella

University).

De Jong, T. (2010). Cognitive load theory, educational research, and
instructional design: some food for thought. Instructional

science, 38(2).

&8z Doz Olwl)y b ... aul=ill lzglaiss




ol Ui o €50 &y sumal) Fpna)

DelLeeuw, K. (2009). When more cognitive load leads to less distraction.

University of California, Santa Barbara.

Errey, C., Ginns, P., & Pitts, C. (2006). Cognitive load theory and user interface

design: making software easy to use. PTG Global.

Furnham, A.; Crump, J.; Batey, M. & Chamorro-Premuzic,T.(2009).
Personality and ability predictors of the consequences Test
of divergent thinking in a large non- student Sample.

Personality and Individual Differences, 46(4).

Haapalainen, E., Kim, S., Forlizzi, J. F.,, & Dey, A. K. (2010). Psycho-
physiological measures for assessing cognitive load. In
Proceedings of the 12th ACM international conference on

Ubiquitous computing.

Hallen, Sangeetha, (2015). Effectiveness of Mind Mapping in English Teaching

among VIIlI Standard Students. Journal on English

Lanquage Teaching, v5 nl.

Hsieh, S. W. &etal. (2016). The Effects of Concept Map Oriented
Gesture-Based Teaching System on Learners Learning
Performance and Cognitive Load in Earth Science Course,
Eurasia Journal of Mathematics, Science & Technology

Education, 2016, 12(3).

Kalyuga, S. (2011). Cognitive load theory: How many types of load does it really
need? Educational Psychology Review, 23(1).

Kamarulzaman, W. (2012). Critical Review on Effect of Personality on

Learning Styles. Online Submission.

Yory il JaYamdl L o sSDAN g Gl alaal) Vet




el L ) 553 By ol Fgmas

Kirschner, F., Paas, F., & Kirschner, P. A. (2009). A cognitive load approach to
collaborative learning: United brains for complex tasks.

Educational psychology review, 21(1).

Lai, C.S., & Lee, M.F. (2016). The effects of mind-mapping technique in
engineering mathematics. 2016 IEEE 8th International

Conference on Engineering Education (ICEED).

Marta, T., Szabo, Z. (2014). Modular mind mapping. (On-line).
Available:http://matchsz.inf.elte.hu/colabs/porto/pubs/pzs
tszm.pdf (Retrieved Octpber).

Mendel, J., & Pak, R. (2009). The effect of interface consistency and cognitive
load on user performance in an information search task. In
Proceedings of the Human Factors and Ergonomics Society
Annual Meeting (Vol. 53, No. 22). Sage CA: Los Angeles,
CA: SAGE Publications.

Meissner, B., & Bogner, F. X. (2012). Science teaching based on cognitive load
theory: Engaged students, but cognitive deficiencies.

Studies in Educational Evaluation, 38.

Meng, . & Ming, H. (2012). The effect of concept mapping on students’

cognitive load, World Transactions on Engineering and

Technology Education, WIETE Vol.10, No.2, 2012.

Merchie, E., & Keer, H. V. (2016). Stimulating graphical summarization

in late elementary education. The elementary School

Journal, 116, 488-522. https://doi.org/10.1086/684939.

Voo i35 gm0y Sl duduw ... ardsill bzglgiSy




el L 1 € &yl g

Mueller, D & Stroh Meier, S. (2010). Design characteristics of virtual

learning environments: An Ex-pert Study. (On-

line).Available: http://web

cache.googleusercontent.com/search?
g=cache:eVlawKeRMOQkJ:ceur-
ws.org/Vol570/paper01l.pdf+&cd=17&hl=ar&ct=clnk &gl

=eg (Retrieved September).

Musallam, R., & Musallam, R. (2010). The effects of screen casting as a
multimedia pre-training tool to manage the intrinsic load
of chemical equilibrium instruction for advanced high
school chemistry students. University of San Francisco, San

Francisco.

Na, K. (2012). Exploring the effect of cognitive load on the propensity for query

reformulation behavior.

Ni, M: Yang, L.; Chen, J.: Chen, H. & Li, X. (2014). How to

Improve Divergent Thinking Capability by Information

Technology and Extenics. 2nd International Conference on

Information Technology

and Quantitative Management, ITOM 2014. Procedia
Computer Science. 31 (2014).

Park, B., Plass, J. L., & Brunken, R. (2014). Cognitive and affective processes in

multimedia learning.

Provenzo Jr, E. F., Brett, A, & McCloskey, G. N. (2004). Computers,
curriculum, and cultural change: An introduction for

teachers. Routledge.

Yory il JaYamdl L o sSDAN g Gl alaal) yen




el L ) 553 By ol Fgmas

Pogagiali, J., & Farrell, R. (2014). Comics to the rescue: Finding innovative

applications for library digital learning objects. Journal of

library innovation, 5 (1).

Richard & Mayer. (2001). when learning is just a click away: Does simple user

interaction foster deeper understanding of multimedia

message? Educational Psychology, 93(2).

Sabbah, Sabah Salman, (2015).The Effect of College Students' Self-

Generated Computerized Mind Mapping on Their Reading

Achievement. International Journal of Education and

Development using Information and Communication

Technology, v11 n3.

Savana Jr, M. J. (2009). The effects on achievement of content objectives and
cognitive load resulting from single and multiple
representations of information and variations in learning
goal specificity in a computer-based hypermedia environment

(Doctoral dissertation, TUI University).

Shan, J.;: Millsap, R.: Woodward, J. & Smith, S. (2012). Applied
Tests of Design Skills part 1: Divergent Thinking. Journal
of Mechanical Design, 134(1).

Stachel, J. L. (2011). A cognitive aware scaffolding tool: Managing cognitive load
in introductory programming courses (Doctoral dissertation,

Capella University).

Sweller, J. (2003). Evolution of human cognitive architecture. In B. Ross
(Ed.), The psychology of learning and motivation, Vol. 43,

San Diego: Academic Press.

ey 6355 rgmug Ol i ... andsill LsglgiSi




ol Ui o €50 &y sumal) Fpna)

Sweller, J. (2010). Element interactivity and intrinsic, extraneous, and germane

cognitive load. Educational psychology review, 22(2).

Taber & Susan. (2009). Capitalizing on the Unexpected. Journal Articles;
Reports — Descriptive, 15(3).

Tarkashvand, Zahra. (2015). Male Learners’ Vocabulary Achievement
through Concept Mapping and Mind Mapping: Differences
and Similarities. Educational Research and Reviews, v10 n7
p790798 Apr.

Toll, F. (2011).Concept mapping. Journal of Technology and
Learning, 25 (8), 1.

Trevion, C (2005). Mind Mapping and outlining Tow types off graphic organizers
for Learning seventh — Grade life science, Doctoral,

issertion, Texas Teach university, 2005.

Turel, Y., & Gurol, M. (2011). Acomprehensive evaluation of learning objects —
enriched instructional environments in science classes.

Contemporary Educational Technology. 2 (4).

Van Merrienboer, J. & Sweller, L. (2005). Cognitive load theory and complex
learning: Recent developments and future directions.

Educational Psychology.

Wagner, E. (2002). The new Frontier of learning object design. The ELearning

Developers the American journal of distance Education. 1(7).

William, A. &Mary, C. (2012): "Thinking Maps"”, Available at:

www.members. Cox.net/ Jackie's/ thinkinprnaps. Html.

Yory il JaYamdl L o sSDAN g Gl alaal) Y EA




